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Instrument Data # Instrument Probe Probe Calibration Battery |Calibration Condition volume Background Background Instrument Readings Source
Model # Serial # Serial # Due Date Check Check control Raadlngs (CPM) Qc L.'i_mits (CPM) (Net CPM) QC Limits (CPM)
23501 | 954 | 228713 | 44-10 | 194e80 | 22115 | (L v C4 G L}C:’j’ﬂ 3110 - 5064 |G Fa 75{% 123976 - 185964
|
23501 | 960 | 260146 | 4410 | 186956 | 92315 | (e | e | & | 4390 3167 - 4751 14149€ ) 141224 - 211836
L
Instrument Data # Instrument [Calibration| Battery Calibration Condition volume Background | Background Source Source
__Model # Serial#__ DueDate 4?: Sheck gontrol Hoadia acLimits_| Reading (Gross) [____QCLimits
19 959 | 243069 | 9/24/15 \( G ] 1264 \uR/r
C) S wRAr | NA (OO R 1896 uR/hr
Instrument | Instrument |Callbration| Battery Callbration Condfion Source Source Source Source
Model # Serial# | DueDate | Check Check Snehe Reading Reading | Reading (Net) Qc Limits
A
& A A—
Instrument Data # Instrument |Calibration [Calibration Conditio volume Alpha Beta N/A Background Instrument Readings Instrument Readings Source
lodel #__ ~Serlal# | DueDste " _|__control |Backgrouna| backaround Qctimits (CEM) ~{Net CEM) (Net CPM)
z e
i 6z S\ UH,
Source Information: a Isotope [+] Half-life Activity Creation Day (G = Good),( N = No),
Source Information: B fsotone B e | Ay Greation Bay | (Y = Yes) NUOOS= Not
% Tc-99 F9-869 0.05991 uCi 4-1-09 used Out of Service)
= = Isotope D Half-life Activity Creation Day
Source Information: Y | csasz | st 30202 8.871 yei 6-1-2004 TO—
%k = 3 Isotope ID Half-life Activity Creation Day = Qut of service
Source Information: a (See Notes)
=+ Source Information: y Isotope [v] Half-life Activity Creation Day
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Instrument Instrument Probe Calibration Battery |Calibration volume Background Background Instrument Readings Source
Data # Probe Condition
Model # Serial # _Serial# | DueDate | Check Check control Readings QC Limits (CPM) (Net CPM) Qc Limits (CPM)
2060 | oe3 | 138261 | 4368 | 216855 | 105 | (D  d G (5 o\ p1&S|ao0-3 g 117-175 a(L{Q({(op%lﬂ e
, 10400 -15600
2360 | 964 | 245785 | 4368 | 147405 | 103115 6 g C-) C) a | 8]l |a0-3 p79-119 o aet s 1 €SO e
a 10509 - 15763
2360 | 955 | 274950 | 43-93 | 203951 | 9123115 G \i/ 6 6 a ) 9}72 a0-2 p171-257 | |7 &Y 8 IZ\HC‘ e
a 9950 - 14926
2960 | 986 | 274915 | 433 | zem9m2 | o2anis | (S N G 6 a0 Bl9 |ao0-3 p173-259 a“?ggﬁ]‘y}y{ o e
Instrument Data # Instrument Probe Probe Calibration Battery [Calibration Condition volume Background Background Instrument Readings Source
Model # Serial # Serial # | DueDate | Check Check control | Readings (CPM) QC Limits (CPM) (Net CPM) Qc Limits (CPM)
2350-1 | 954 | 228713 | 44-10 | 194980 | 912215 6 v 6 6 SAYE 3110 - 5064 1713492 123976 - 185964
2350-1 S60 | 260146 | 44-10 | 186956 | g9/23/15 6 LT’ 6 C Lf@ | 3 3167 - 4751 ] g\.( 'L? g 141224 - 211836
Instrument Data # Instrument |Calibration Battery | Calibration Condition volume | Background | Background Source Source
__Nodel # DueOate [__Check | Check control | Reading ScLimits | Reading(Gross) | QCLimits
19 959 | 243069 | 9/24/15 . C/ G 6 L} (9 1264 uR/hr
C) ( uR/hr N/A ] Oo uR/hr 1896 uR/hr
Instrument Instrument |Callbration| Battery Calibration Source Source Source Source
Modeiw | O2% | "o i'e | DueDste | Choct Check Eonstion Ll Paaitng Reading | Reading (Net) Qac Limits
— =i
7 O] PA
Instrument Data # Instrument | Calibration |Calibration Conditi volume Alpha Beta N/A Background Instrument Readings Instrumenfﬁ?adlngs Source
[ Model# | """ | Serigi# | oueome | Check | Condition m_ﬁ_m round S Limits (CPM (Net CPW)
i 6U% bis,
= . Isotope ID Half-life Activity Creation Day G = Good),( N = No),
Souree oo, @ o [ e [ [ L [ oy ] GeGmawa
Source Information: g | wee : ty Ly, .
Te-99 F9-869 0.05891 uci 4-1-09 used Qut of Service)
= . Isotope D Half-life Activity Creation Day
Source Information: Y | csasz 51178 3002 8.871 e 6-1-2004 i
** Source Information: o Isotope D Half-life Activity Creation Day (—s eeUNzt ::)WICE
- Source Information. v Isotope D Half-life Activity Creation Day
Nate;
>
(= _r (o 22/
Reviewed By: /,/ey s Date: __¢
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Signature: (LT T.l. Daily QC Worksheet
=
Instrument Data # Instrument Probe Probe Calibration Battery |Calibration Condition volume Background Background Instrument Readings Source
Model # $elrlal # Serial # Due Date Chelc_k Check control Rndlqu QC Limits (CPw (Net CPM) QC Limits (CPMJ_
= _ a 12869 - 19304
2360 963 138261 43-68 | 216855 10/3/115 'd & & & a | B (F| | @ 0-3 B 117-175 | a {L{.ﬁﬁ? g 2Cc0c0 |B 15724 -23586
~la 10400 -15600
2360 964 245785 43-68 | 147405 10/3/15 G i é é a r B %S- a0-3 B 79-119 a (HJO? B 1875k B 15388 - 23083
o a 10509 - 15763
2360 955 274950 43-93 | 293951 9/23/15 é 6 6 é a 3 B 18 a0-3 B171-257 | a 120572 B 126 7/ |p e878-14817
] , |a 9950-14926
2360 956 274915 43-93 | 293982 | 9/23/15 G 6 é é a [ B 204 | @ 0-3 P 173-259 | a [ Hl 7 B !35’3‘f 8 10729 - 16083
Instrument Data # Instrument Probe Probe | Calibration | Battery |Calibration Condition volume Background Background Instrument Readings Source
Model # Serial # Serial # Dueg_as_e Check Check control Readlnis (CPM) QC Limits lCPM] (Net CFm QC Limits (CPMJ_
23501 954 228713 44-10 | 194980 9/22/15 ; r 3110 - 5064 f L2 123976 - 185964
L é { /00 ) 662
2350-1 960 260146 44-10 | 186956 9/23/15 é A 6 é o 5"3"6) 3167 - 4751 (g 7'3' =3 141224 - 211836
instrument | o " Tinstrument [Callbration Battery | Calbration | . T volume | Background | Backg Source Source
_Model # Serigl# | Duome | Check | Check control | Reading | acuimits | Reading(Gross) L QCLimits
19 959 | 243069 | 9/24/15 1264 ‘uR/hr
¢ 6 ¢ & Y wrme| A [boo uRrir 1896 uR/hr
s . Isotope ID Half-life Activity Creation Da Gc= =
Source Information: ol PN R ¥ , i i vﬁfﬁ?ﬂgos'fi’.;t
H & Isotope D Half-life Activity Creation Day = i
Source Information: B | reo F9-869 0.05991 uCi 4-1-09 used Out of Service)
. ) Isotope [[=] Half-life Activity Creation Day
Source Information: Y | csasr | s1ars 3002 8.871 pci §-1-2004 5 iSabeixadl
*k AR Isotope [[a] Half-life Activity Creation Day = Qut of service
Source Information: a (See Notes)
*% SOUI'CG Information' y Isotope D Half-life Activity Creation Day

Note:

Reviewed By: é e

Date:

/'0/ {2 //q




Performed By perinn): £/ oof Eore i e Date; _[0-12-'Y Time: ol 2
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Instrument Data # Instrument Probe Probe Calibration Battery |Calibration Condition volume Background Background Instrument Readings Source
Model # Serial # Serial # Due Date Check Check control Readings QC Limits (CPM) (Net CPM QC Limits (CP!
Serial # erial e I Limits (CPM)
; - a 12869 - 19304
2360 963 138261 43-68 | 216855 10/3/15 C_ & & é: a o B /5'( a0-3 B117-175 | a ff)d;‘,!, F* 2009 B 15724-23586
g . (~ e _|a 10400 -15600
2360 964 245785 43-68 | 147405 10/3/15 IS & C [ a f B /(;tf a0-3 B79-119 alr3 3-( B {'0( b6 B 15388 - 23083
Sl . a 10509 - 15763
2360 955 274950 43-93 | 293951 9/23/15 L_’ & e & ¢ 5 B 272 ¢@ 0-3 B 171-257 | a (7 294 B l?-(ﬁo B 9878-14817
% _ b . ) a 9950 - 14926
2380 956 274915 43-93 | 293982 9/23/15 G é & G & e B 92 |a0-3 B173-259 | a [{"{[5/ B | ?{q?’ B 10729 - 16083
Instrument Data # Instrument Probe Probe Calibration Battery |Calibration Condition volume Background Background Instrument Readings Source
__Model # Serial # Serial # Due Date c_huck Check control Reams (CPM) QC Limits (CPM) (Net CPM) QC Limits ’CPM!
- 9 - 0 A 5 —~ o - ' -
2350-1 54 228713 44-10 | 19488 9/22/15 é £ & C L9 3110 - 5064 | 6"’1-301 L 123976 - 185964
2350-1 | 960 | 260146 | 44-10 | 186956 | 9/23/15 A ¢ 4 C Yo 3167 - 4751 (74713 141224 - 211836
Instrument Data # | NStrument |Calibration| Battery [ Calibration Condition | Volume [ Background [ Background Source Source
_Model ¥ Serial# | oueoste | Check | Check sontrol __Reading | acumits | Reading(Gross) | Qc Limits
19 959 | 243069 | 9r24/1 4 L 1204 aihr
°f ¢ ¢ G G R [Cod  urimr| 1896 uRihr
Instrument Instrument |Callbration| Battery Callbration Source Source Source Source
Model# | P®* | “siiaiw | DueDate | check Check SERLES e Reading | Reading (Net) Qac Limits
> Do 77
i 0 e 100
Instrument Data # Instrument |Calibration |Calibration Condition volume Alpha Beta N/A Background lnstrumnnt’Readlngs Instrument Readings Source
—Serial # | Oue Date | sontrol _|Background| backaround 8c Limits (cPM) (NetCPM) _ (NetCPM)
/ I o
v / A S cp-22
H . Isotope 1D Halt-life Activity Creation Day G= d),( N = No),
Source Information: Q] BOeEl T it i ff 5 YG°° n: Ljoos-?\):
Source Information: g | 'sotope D Haif-life Activity Creation Day (Y =Yes)( = Not
. Te-99 F9-869 0.05991 uCi 4-1-09 used Out of Service)
- a Isotope [=] Half-life Activity Creation Day
Source Information: Y | csa3r | su7s 30£02 8.871 yci §-1-2004 N ——
sk i e Isotope ID Half-life Activity Creation Day =0Qut of service
Source Information: a (See Notes)
dese SOUI’CQ lnformati on: Y Isotope ID Half-life Activity Creation Day

Note:,

P Bl -/g/ Qﬁ' Date: !0/2’9//(4‘
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Instrument Data # Instrument Probe Probe Calibration Battery |Calibration aan volume Background Background Instrument Readings Source
Model # Serial # Serial# | DueDate | Check | Check control Readings Qc Limits (CPM) (Net CPM) QC Limits (CPM)
: a 12869 - 19304
2360 | 963 | 138261 | 4368 | 216855 | 10/3/15 6 Y 6 Cy 50 ¢ 3% |e0-3 8 117-1715 | 0| S|G 52022? 3 ey
2360 | 964 | 245785 | 43-68 | 147405 | 10/3/15 6 C( 6 C? a8 €q |ao0-3 pre-119 |a \LH{ 5](6gg'g g 12;23:12536&%
. ) Ly q ; ) [ a 10509 - 15763
2360 | 955 | 274950 | 43-83 | 203951 | 9/23/15 G { 6 6 a| Blg¥Y [a0-3 p171-257 | a|]Yyg| B ] 243 F |8 se7s. 14817
2360 | 956 | 274915 | 43-93 | 203982 | 9/23/15 C) L( C) C) a) BIAG |a0-3 p1m3-250 | YFA BYLULS [ sorse. reass
Instrument Data # Instrument Probe Probe Calibration Battery |Calibration Condition volume Background Background Instrument Readings Source
Model # s._rlal # SerLa.I_# Due Date Check Check control Readings (CPM) QC Limits (CPM) (Net CPM) QC Limits (CPM
2350-1 | 954 | 228713 | 44-10 | 194980 | 92215 G % S 6 41065 3110 - 5064 IZ12g06 123976 - 185964
2350-1 | 960 | 260146 | 44-10 | 186956 | 9/23115 (; oo ( A 6 uy 4 3167 - 4751 €303 L 141224 - 211836

Instrument Data # Instrument [Calibration| Battery | Calibration Condition volume | Background | Background Source Source
|__Model # Due Date _ﬁb Check_ ol Reading Qc Limits ) Q¢ Limits
19 959 | 243089 | 9/24/15 \V (9 ) 1264 uR/hr
{ C) L‘ uR/hr N/A [](9( O wrine 1896 uR/hr
Instrument | Instrument |Calibration| Battery Callbration Condition Source Source Source Source
Model # Serlal # Due Date | Check Check Reading Reading [ Reading (Net) QcC Limits
 — — -
instrument | o T instrument | Callbration [Callbration| oo o, | VOIUMe Alpha Beta N/A Background Instrument Readings nstrument Readings Source
_Vode i Serial# | OueOste | Check _control _|Backgroung, d.hashum% ac Umits o) _|___(Net CPM) (Net CPN)
T
£ . Isotope 1D Half-life Activity Creation Day G = Good),( N = No),
Source Information: T e R P P , \(( et N) l.(IOOS= h)lot
Source Information: B Isotope 1D Half-life Activity Creation Day
- Tc-99 F9-869 0.05991 uCi 4-1-09 used Out of Service)
= 5 Isotope 1D Half-life Activity Creation Day
Source Information: Y | csasz | star8 30+02 8.871 yci 6-1-2004 ST
sk 7 . Isotope ID Half-life Activity Creation Day = Qut of service
Source Information: a (See Notes)
** Source Informati on: Y Isotope 1D Half-life Activity Creation Day

Note:
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T.1. Daily QC Worksheet
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Signature:
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Instrument Data # Instrument Probe Probe Calibration Battery [Calibration Condition volume Background Background { Instrument Readings Source
Model # Serial # Seﬁ # Due Date Check Check control Readings Qch.llmits (CPM) (Net CPM) QC Limits (CPM
i j / a 12869 - 19304
2360 | 963 | 138261 | 4368 | 216855 | 10/3/15 G \\/ 6 G a) s [:SG] @ 0-3 B 117-175 Lif@’ﬁ"ﬁ 261%3 S
2 a 10400 -15600
2360 | 964 | 245785 | 43-68 | 147405 | 10/3/15 G Y G 6 « OB GY |a0-3 79110 || FE8 8 YOS e 20es | |57
2360 | 955 | 274950 | 43-93 | 293951 | 9315 G Y G 6 a8 \g’a( a0-3 g171-257 | o JC( (0 8 12405 [° 13223::‘?;?3
a 9950- 14926
2360 | 956 | 274915 | 43-53 | 283882 | 9/23/15 (5 b C (D a @ B\qq |a0-3 p17a-250 || F(, O\ ISFS Wi o
Instrument Data # Instrument Probe Probe Calibration Battery [Calibration Condition volume Background Background Instrument Readings Source
Model # Serial # Serial # Due Date Check Check control Readings (CPM QC Limits (CPM (Net CPM) QC Limits (ch_L
23501 | 954 | 228713 | 44-10 | 194980 | 912215 G N e o 147 3110 - 5064 16759 ‘ 123976 - 185964
2350-1 | 960 | 260146 | 44-10 | 186956 | 9/23/15 G \-r C C Y4y 7¢ 3167 - 4751 13 SE SS 141224 - 211836
Instrument Data # Instrument |Callbration Battery | Calibration Condition velume Background | Background Source Source
|_Model# [ OueOme | Check | Check <ontrol | Resding | ocuimits | Reading(Gross) | acuimits |
19 959 | 243069 | 9/24/15 W/ C_) 6 L{ 1264 uR/hr
6 \ wie| wa |1S00 uR/hr 1896 uR/hr
Instrument Instrument |Calibration Battery Calibration Source Source Source Source
Modeis | CTR® | "o e’ | Duebate | icrer Check o | il Reading | Reading (Net) ac Limits
Pal
C P oGy T
Instrument Data # Instrument [Calibration Calibration Condition volume Alpha Beta N/A Background Instrument Readings Instrument Readings Source
Serial # Oue Date Background QC Limits (CPM { (Net SPM)
{ellY L
Source | nformation: a Isotope 1D Half-life Activity Creation Day (G =Good),(N = No),
SOU rce |I"If0 rmati on: B I:gt;;: [o] Half-life . F.:\'::ti\rltyr.i Cr:a:ion Day (= Yes)( NUOOS? Not
2 Tc-99 F9-369 0.05991 ucCi 4-1-09 used Out of Service)
H " Isotope ID Half-life Activity Creation Day
Source Information: Y | csa37 | 51478 3002 8.871 yei 6-1-2004
871 uc I
** Source ]nformatiOn- a Isotope ID Half-life Activity - Creation Day QOO0S = QOut of service
. See Notes
ek Source Information. y Isotope ID Half-life Activity Creation Day ( )
Note;
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Performed By (eris); ‘H&J(‘/‘A"L/' ”’Jl/l/ pate: 16( <) L{r Time: ch ¢
s _ T Y L8 T.1. Daily QC Worksheet

[

Instrument Data ¢ | INstrument Probe Probe | Callbration | Battery |Calibration Condition volume Background Background Instrument Readings Source
Modal # Serial # Serlal # Due Date Check Check control Readinas QC Limits (CPM) (Net CPM) QC Limits ‘CPM!

2360 | 876 | 234860 | 43-68 | 216388 | 10/25/14/1 @S —-‘7"-—

= PR e le—t0t0zTS188
ﬂ_“—ﬁ-—-_____—-u—v-a LI e o
= Toli g1 L8 a B T387T—23846

- __le—TTrarTemm
ki L K-V o 7.4} —~—]
2360 | 911 | 177180 | 43-68 | 149834 | 1/30/15 M@C, %——‘G\& - Q0.3 8422484 TS B ToTeE~2a75s
- a 10509 - 15763
2980 | 955 | 274950 | 4393 | 200851 | srans | (. % (s 6 o | B8, |a0-3 pri-2s7 | o|Of Y NG
W/ ) g i a 9950 - 14926
2360 | 956 | 274915 | 43-93 | 203982 | 91235 6 ! o (G |20 #7)L |a0-3 p1m-2se 3L pINIE |5 o ves
Instrument Data # Instrument Probe Probe Callbration Battery |[Calibration Condition volume Background Background Instrument Readings Source
Modal # __Serial # Serial# | DueDate | Check | Check control | Readings (CPM) | Qc Limits (CPM) (Net cPM) Qc Limits (CPM)
23501 | 954 | 228713 | 4a-to | 1s40m0 | o225 | () \"/ 6 G Yo7 3110 - 5064 16926\ 123976 - 185964
f
23501 | 90 | 260146 | 44-10 | 186956 | szans | (7 v G G Y4 Zo 3167 - 4751 18255 141224211836
Instrument ‘Data # Instrument |Callbration| Battery Calibration Condition | Velume | Background | Backgreund Source Source
uDue Date |_Check | Chack ReadingOCLimite | Reading (Gross) | Qc Limits
1 1264 uR/hr
19 959 | 243089 | 9/24/15 6 b 4 (3 G o Tl i 1600 uRhe| 1898 uRr
Instrument Instrument |Calibration| Battery Callbration Souree S 8 Source
Model# | P™® | "oy | DueDme | Chack Check Condition | poading |  Reading Reading (Net) Qc Limits
== 4 1011 [ SN
Instrument [ T Instrument | Calibration [Callbration Condition | volume Alpha Beta N/A ‘ Background Instrument Readings Instrument Readings Source
BuoDate | Chock LBackground|
sion Bl
Source lnformation: o Isotope 1D Half-life Activity Creation Day (G =Goad),(N = No),
o D Faitai T Crestion ('Y = Yes)( NUOOS= Not
Source Information: p | iamop il v St Dy
Te-99 _F9-869 . 0.05891 uCi 4-1-09 used Out of Service)
P Isotope D Half-life Activity Creation Day
Source Information: Y | cs37 | 1178 30202 8.871 yei 6-1-2004 —
o ; isotope D Half-life Activity Creation Day = Out of service
Source Information: a (See Notes)
Yk Source | nformati on: y Isotope I+] Half-life Activity Creation Day

Note:
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P
Instrument Data # Instrument Probe Probe Calibration Battery |Callbration Condition volume Background Background Instrument Readings Source
Modal # Serial # Serial # Due Date Check Check control Readlnﬂs QC Limits sCFMI (Net CPM, QC Limits ’GFE]
4 a 10102 - 15153
2360 876 | 234860 | 43-68 | 216388 | 10/25/14 A é & é a9 ] 140 a0-3 B 117-175 | a 7 4 ﬁZEj (| s 1587723815
a 11239 -16859
2360 | 911 | 177180 | 43-68 | 149834 | 1/30/15 & s G G leo B\»3 |a0-3 B122-184 | @ /937 B 51§40 |3 1a196. 24204
] o a 10509 - 15763
2360 955 | 274950 | 43-93 | 293951 | 9/23/15 c L e a3 B | Fa|@ 0-3 B171-257 | a 1734 B 2427 |8 987814817
4 2 2 _ S = a  9950- 14926
2360 956 | 274915 | 43-93 | 293982 | 9/23/15 (A 4 G a 7 P 133 | @ 0-3 B173-259 | a 116 bo B 13422 |8 10729- 16083
Instrument Data # Instrument Probe Probe | Calibration | Battery |Callbration Gondition volume Background Background Instrument Readings Source
Model # Serial # Serial # Due Date Check Check control Raadlnis ICPMI QC Limits sCFMI (Net CPW QC Limits ‘cPMl
2350-1 854 228713 44-10 | 194980 9/22/15 ' 3110 - 5064 123976 - 185964
6 | 6 4 ¢ 1331 V7612
2350-1 260 260146 44-10 | 186956 9/23/15 ) é 6 74 é Lf 20 3167 - 4751 (871 2_3 141224 - 211836
instrumant [ " T instrument | Callbration Battery | Calibration Gondition | Volime | Background | Background Source Source
_Vodl # serigl# | DueDsto |_Chock | Check control | _Reading | actimts | Resding(Gross) | aclimits |
19 959 | 243089 4/1 . 1284 uR/Mr
2 sl € 6 & & Y urme | N [b5 uRme| 1896 uRmr
Instrument Instrument |Calibration| Battery Callbration Source Source Source Source
Modei# | P®® | “seriais | DueDate | Check Check Condition | poading | Reading | Reading (Net) ac Limits A
C‘ -, ¢
YV /j 17— "‘“—-—-—._..__________________ T2 ""f
Tnstrument | o= Tinstrument | Callbration Callbration Condition | Volume Alpha Beta NA Background Instrument Readings Instrument Readings Source
i Serial# | _DueDato | Chack control [ Background [ backqround, (NGt CEIM) (Nt CEM)
R e R e | 1
V[ ik sl o -
: Isoto D Halt-Iif Activi Creatlon Da =
Source Information: I ming] R e ] | Sey Teanon : f{‘i Y‘::;"N)gg;s[‘mt
5 Isotope D Half-life Activity Creation Day s
Source Information: Bl vico Fo-269 0.05881 uci 4409 used Out of Service)
Py Isotope ID Half-life Activity Creation Day
Source Information: Y | csaw 51178 30102 8.871 yci 6-1-2004 T
e . Isotope [»] Half-life Activity Creation Day = Qut of service
Source Information: a (See Notes)
* Source Information: y Isotope D Half-life Activity Creation Day
Note: \ 0 t"{ .\?
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signature: jq}ﬁ\,ﬂ/ M T.l. Daily QC Worksheet

Instrument Data # Instrument Probe Probe Calibration Battery |[Callbration Condition volume Background Background Instrument Readings Source
Model # Serlal # Sarial # Due Da_t_o_ Check Check control Ruar.llnis QC Limits ‘CPMI ‘Na't CFMI QC Limits ‘cPM!
= a 10102 - 15153
2360 | 876 | 234860 | 43-68 | 216388 | 10/25/14 G i G G a0 BlSS |03 pr7-178 a|lY|2L 620308 A i
0 a 11239 -16859
2360 | 911 | 177180 | 43-68 | 149834 | 1/30/15 G T C G BT |33 |a0-3 g 122-184 a] 1650 ¢ 21(4 i e
: a 10509 - 15763
2360 | 955 | 274950 | 4393 | 203051 | snans | (5 . G G loe [99 |a0-3 prmi-2s7 | al 24T 8 122Y L E s
. 8 o 9850- 14826
2360 | 956 | 274915 | 4343 | 203982 | sams | (o \t G (; @0 )83 |a0-3 p1m-289 | a)| KO 8)D57Y B e
Instrument Data # Instrument Probe Probe | Callbration Battery |Callbration Condition volume Background Background Instrument Readings Source
Modal # Serial # Serlal# | DueDate | Check Check control | Readings (CPM) Qc Limits (CPM) (Nat CPM) QC Limits (CPM)
23501 | 954 | 228713 | 44-10 | 194980 | 9/22/15 6 \r 6 6 y Vs 3110- 5064 ](Q(QL{ X (o 123976 - 185964
23501 | 960 | 260146 | 44-10 | 186956 | o235 G e G A eay 3167 - 4751 I¥S84s 141224 - 211836
Instrument Data # Instrument |Calibration Battery | Calibration Condition volume | Baskground Background Source Source
alliodal # DU Oate | Reading _|_QcLimito | =Reading (Gross) |____oCLimits |
j v 1264 uR/hr
19 959 | 243069 | or24/15 C) 1 G Ca Y el | (60O e
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RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Langan Treadwell Rollo/NGTS
Treasure Island Development Authority (TIDA)

Comments Dated: March 24, 2016

COMMENT

RESPONSE

Comment 1. General.

Please include a summary of the conceptual model for
potential radiological impacts to Site 6 to help explain the
context for the work performed. In particular, please
document the rationale for why certain portions of the site
required removal of pavement for more thorough survey of
underlying soils, while other portions of the site did not.

Response 1.

The following new Section 4.2 will be added. Subsequent sections will be renumbered to
account for the new Section 4.2.

“Section 4.2 Conceptual Site Model

Based on the prior historical use of IR Site 6 (see Section 1.2),the area bounded by
Avenues | and M and 14" Street was designated as impacted in the HRA-STM due to
stockpiling of potentially radioactive soil on the existing concrete and asphalt surfaces
(following removal of the aboveground buildings) associated with the former firefighting
training school. After the single stockpiling event, soil was staged in specially designed
roll-off bins pending shipment for off-site disposal. Since there was no historical
evidence of any intrusive activities that would have impacted the soil beneath the existing
ground surface, the asphalt and concrete surfaces within the fenced-in area bounded by
Avenues | and M and 14™ Street were not removed. The covered sumps/pits located
within the former firefighting training school also were not impacted based on a review of
historical site photographs that showed that the stockpiles from this single stockpiling
event were located at the southwestern edge of the site closest to Avenue I, and not
adjacent to the sumps/pits. Further, the metal covers used to cover the sumps/pits as a
safety precaution for site workers would not have been able to withstand heavy loads or
vehicular traffic.

The Former Parking and Storage Area was designated as impacted in the HRA-STM
because the open area south of Former Building 327 (Salvage Building) historically was
used as a salvage yard. Since the asphalt, concrete, and fill material within the Former
Parking and Storage Area were placed during the construction of Building 461 (after the
historical time when it may have been impacted), these surfaces were removed in order to
access the original surface of the salvage yard.”
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RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Langan Treadwell Rollo/NGTS
Treasure Island Development Authority (TIDA)

Comments Dated: March 24, 2016

Comment 2. Historical Surveys.

Please include some elaboration on the elevated gamma
readings discussed in the first paragraph. Did the elevated
readings prompt any investigation? If so, what were the
conclusions?

Response 2.

The following sentence will be added at the end of the first paragraph of Section 2.1.:
“The HRA-STM recommended an FSS of the ground surface.”

The second sentence of Section 4.1 will be modified as follows:

The objective of the surveys and sampling discussed in this report is to further evaluate
the locations impacted in the HRA-STM (see Section 2.1), and demonstrate that residual
radioactivity levels are less than the predetermined release criteria for the ROC across all
of IR Site 6.

Comment 3. Sections 9.3 and 9.4, Static Alpha and Beta
Measurements.

Please provide an explanation for the negative results given
in Tables 9-1 (alpha static results) and 9-2 (beta static results)
for Survey Units (SUs) 6, 7, and 8. In some cases this is
appears to be due to the numeric precision used in the
calculations and in other cases it is due to the reference area
background values being too high.

The reference area background values for the gross alpha and
gross beta count rates appear appropriate for SU6, but are too
high for SU7, resulting in net values that are biased negative.
For the 27 net alpha results for SU7, 20 of them are negative,
3 are zero, and 4 are positive. For the net beta results, 21 of
them are negative, 1 is zero, and 5 are positive. A more
appropriate background would show roughly an equal
number of positive and negative results, oscillating about a
median of zero.

For SU8, the alpha background appears suitable, but the beta

Response 3.

The reference area background values applied to SUs 6, 7, and 8 are representative of the
material surveyed.

The average net alpha cpm for SUs 6, 7, and 8 were -0.6 + 2.1 cpm, -0.1 £ 2.2 cpm, and
0.0 + 2.3 cpm, respectively. These values are all within one standard deviation of zero.

The average net beta cpm for SUs 6, 7, and 8 were -1.5 £ 19.1 cpm, -8.8 £ 19.1 cpm, and
-28.0 £ 22.8 cpm, respectively. The averages from SUs 6 and 7 are within one standard
deviation of zero, and although there is a greater difference from SU 8, it is still within
1.23 standard deviations of zero.

The conversion of cpm to dpm/100 cm? results in a numerical value that accentuates very
slight increases or decreases in the alpha surface concentrations. Using a Ludlum Model
43-68, a single alpha count observed in 1 minute is approximately equal to 8 dpm/100
cm?. A single beta count observed in 1 minute is approximately equal to 7 dpm/100 cm?,
Given the random nature of radioactive decay, the probability of the radioactive decay
occurring and being able to detect the event can vary greatly. Using the standard
deviations stated earlier, the alpha and beta concentrations can vary by as much as 18.4
and 159.6 dpm/100 cm?, respectively. Although there is not an equal number of positive
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RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Langan Treadwell Rollo/NGTS
Treasure Island Development Authority (TIDA)

Comments Dated: March 24, 2016

background is clearly too high, with all 27 net results being
negative. This cannot be attributed to residual activity in the
survey unit being less than that for the reference area.
Rather, it only shows that the selected reference area was not
representative of SU8 in terms of the local, gross beta
background. Note that none of the gross beta count rates for
SU8 exceeded the mean value from the reference area. The
gross beta measurements from SU8 do not appear to indicate
the presence of residual radioactivity, and suggest that
particular batch of concrete had a beta background equal to
99 + 11 cpm (1-sigma), 23% lower than that for the reference
area.

The other issue with the data in Tables 9-1 and 9-2, and the
underlying data in Appendix F, is it appears that the
calculations of the net dpm/100 cm? values were performed
using a greater numeric precision than is indicated in the
tabulated results, and that this is also introducing a low bias.
For example, for SU8, net alpha cpm values of zero are
equated to net dpm values of -3. Likewise, net cpm values of
-2 are equated with different values for the corresponding net
dpm (-20, -15, -7, etc.). Similar artifacts are seen in the
results for the beta surveys. An example of the impact of this
is seen with SU6. On a net cpm basis, the alpha results for
SU6 show 9 negative results, 7 positive, and 11 zeros. But
on a net dpm basis the same data are giving 17 negative
results, 10 positive, and no zeros.

and negative results, the difference between the measurements collected from the survey
unit and background area is not statistically different from zero.

Even if the alpha and beta concentrations in the background reference area were 0.0
dpm/100cm?, the maximum net alpha and beta concentrations for the 315 systematic and
biased survey measurements acquired are less than the release criteria of 100 dpm/100
cm? alpha and 5,000 dpm/100 cm? beta. The maximum gross alpha surface
concentrations on concrete measured in SUs 6, 7, and 8 are 48.94 dpm/100 cm?, 53.02
dpm/100 cm?, and 61.18 dpm/100 cm?, respectively. The maximum gross beta
concentrations measured in SUs 6, 7, and 8 are 1,207 dpm/100cm?, 990.73 dpm/100 cm?,
and 1,054.65 dpm/100 cm?, respectively. Note that the only radioactive contaminant of
concern at IR Site 6 is 2°Ra, which is primarily an alpha emitter. The beta criterion was
added to account for beta-emitting radionuclides from the radon progeny.

The values used to calculate the net dpm/100 cm? had greater numeric precision than is

indicated in the tabulated results. Due to the nature of the reporting system, the net cpm
and net dpm values are rounded to the nearest whole number in Appendix F. However,

this does not introduce a low bias since any calculations performed using the net cpm or
dpm values were done using values with greater numeric precision.
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RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Langan Treadwell Rollo/NGTS
Treasure Island Development Authority (TIDA)

Comments Dated: March 24, 2016

Comment 4. Section 9.6.3, Comparison with NAVSTA TI
226Ra Background Concentrations.

As has been seen in prior work products for the northwestern
area of TI, the local background concentration for Ra-226 in
that area differs from that for the previously-selected
reference area (IR Site 7). This does not change the
conclusion that the survey results are consistent with
background, but the data further show that net values for Site
6 and the water treatment plant locations may be biased low
using the background data for Site 7.

Response 4.

Treasure Island is man-made and the material used to construct it came not only from the
bay but from multiple locations in the greater San Francisco/Oakland area. Therefore, the
background concentrations of the naturally occurring radionuclides are highly variable.
For example, concentrations of 2°Ra in soil samples collected from undisturbed
background locations at Treasure Island ranged from 0.34 to 0.98 pCi/g. However, the
226Ra concentration in rocky soil samples collected from a T1 playground ranged from
0.67 to 2.16 pCi/g. At the request of the California Department of Public Health, the
release criteria for 2°Ra in soil and asphalt is that it is comparable to background, not equal
to background. The screening criterion for 22°Ra in soil and asphalt is 1 picocurie per gram
(pCi/g) above the NAVSTA TI background reference area of 0.68 pCi/g for ?*Ra.

Comment 5. Section 9.6.3, Comparison with NAVSTA TI
226Ra Background Concentrations.

In the last paragraph on page 9-20: “Since the net mean
concentration for each concrete SU was less than zero, no
additional statistical analysis is required.” Please reconsider
or revise this statement in light of the issues with the net
values discussed in the comment above. For the beta results
for survey unit 8 in particular, the primary thing the negative
results tell you is that the background used was too high.

Response 5.

Please see response to comment #3. The reference area background values applied to
SUs 6, 7, and 8 are representative of the material surveyed.
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RESPONSE TO COMMENTS ON

DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND

SAN FRANCISCO, CALIFORNIA

Comments from Langan Treadwell Rollo/NGTS
Treasure Island Development Authority (TIDA)

Comments Dated: March 24, 2016

Comment 6. Section 9.6.3, Comparison with NAVSTA TI
226Ra Background Concentrations.

It might be worth pointing out the rather conservative
approach of comparing each, individual 100 cm? result to the
Reg. Guide 1.86 limits rather than averaging over a square
meter as the guidance intends. Not averaging over a square
meter effectively makes the applicable limits conservative by
a factor of three.

Response 6.

While comparing each 100 cm? to Regulatory Guide 1.86 is considerably more
conservative than the guide intended, it is the agreed upon criteria listed in the approved

Final Task-Specific Plan.

Comment 7. Appendices F and G.

Graphical presentation of these data would be far more
informative than page after page of tables.

Response 7.

This is the agreed upon format between the Navy and regulators. Format changes may be

discussed for future documents.

IR Site 6 Appendix N - RTCs

Page 5 of 20

Response to Comments

Final Final Status Survey Report, IR Site 6, Naval Station Treasure Island
DCN: RMAC-0809-0025-0008

CTO No. 0025



This page intentionally left blank.

IR Site 6 Appendix N - RTCs Page 6 of 20 Response to Comments
Final Final Status Survey Report, IR Site 6, Naval Station Treasure Island

DCN: RMAC-0809-0025-0008

CTO No. 0025



RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Dale Smith
Naval Station Treasure Island Restoration Advisory Board

Comments Dated: March 28, 2016

COMMENT

RESPONSE

Comment 1. General.

In several places the term class | survey unit is used. | am
not familiar with that term. Could you please define it?

Response 1.

The Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) divides
radiologically impacted areas (surveys units) into three classifications: Class I, Il or IlI.
Class I is used to designate a survey unit with a potential for radiological contamination
and meets the following criteria: (1) impacted due to human activities at the site; (2)
potential for delivering a dose above the release criterion; (3) potential for small areas of
elevated activity; and (4) insufficient evidence to support reclassification as Class 2 or
Class 3 survey unit (NUREG-1575, DoD et al. 2000).

Comment 2. General.

An on-site lab was used for some of the sample analysis. Did
the results produce certified results or was it used for a first
pass assessment?

Response 2.

The on-site laboratory, operated by Curtis & Tompkins, Ltd., is a Department of Defense
Environmental Laboratory Accredited Program laboratory that produced both screening
and definitive results. The last two sentences of Section 6.7.1 state the following: “The
Cutis & Tompkins, Ltd. on-site laboratory was used for gamma spectroscopy screening
analysis to expedite turnaround times to guide investigation, characterization, and
remediation activities. Once the FSS analytical results were determined to be below the
screening criteria at the on-site laboratory, the samples were submitted to either the
TestAmerica-St. Louis or Curtis & Tompkins, Ltd. laboratory for definitive analysis.”
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RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Dale Smith
Naval Station Treasure Island Restoration Advisory Board

Comments Dated: March 28, 2016

Comment 3. Sections 6 to 8.

Section 6-8 contains a slightly obscure, turgid discussion that
seemed to say the results were unverifiable. The intent
appears to be to explain poor quality readings and, as a result,
an inability to determine if there was radiological levels of
concern. Did the equipment used have lesser sensitivity
leading to the poor results?

Response 3.

Sections 6 through 8 are included to present the instrumentation used, detection
capabilities, and surveys performed were of high quality and more than sufficient to
detect any activity that would result in radionuclide concentrations of concern above the
release criteria.

Sections 6 through 8 provide a very high confidence level that minimum detectable
concentrations (MDCs) for the survey instruments and methods used at IR Site 6 are
significantly less than the ??°Ra release criteria. The equations in Section 7 used to
calculate the survey instrument MDC are from Chapter 6 of the Multi-Agency Radiation
Survey and Site Investigation Manual (MARSSIM). MARSSIM was approved by the
EPA, NRC, DOE, and DoD for designing and implementing site surveys, sampling
protocols and calculating MDCs. The calculated alpha scan MDC was 36.5 dpm/100 cm?
spread uniformly over the area of the probe. The alpha static survey MDC was 57.9
dpm/100 cm?. The alpha scan and static MDCs are significantly less than the ?Ra
release criterion of 100 dpm/100 cm?.

Comment 4. Section 9.

In Section 9, it would be possible to fit two tables on one
page if the tables were resized slightly.

Response 4.

The tables are sized so the font is easily readable. Decreasing their size, so that two could
fit on one page, would likely decrease that readability.
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RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Dale Smith
Naval Station Treasure Island Restoration Advisory Board

Comments Dated: March 28, 2016

Comment 5. General. Response 5.
the relationship of dose to risk. At the time the Navy lifetime cancer risk (ELCR)/mrem. The calculated ELCR is the sum of the risks due to
states that risk can be determined from dose. applying the EPA risk coefficients in Federal Guidance Report #13 to the exposure rate

(for the external radiation pathways) and the total intake amount (for internal exposure
pathways). The EPA risk coefficients are organ-specific best-estimate values of the age-
averaged lifetime excess cancer incidence risk per unit of exposure to radiation or intake
of radionuclides. The methodology used in the RESRAD code for calculating the ELCR
follows the EPA risk assessment guidance.

Comment 6. General. Response 6.

Although the results were below release criteria and EPA Although CDPH does not currently have an established release criteria for Ra-226, the

RMLs, they were above background, indicating the Navy Navy has agreed that the survey results be compared to background levels. As discussed

was the source of contamination. It would be preferable to in Section 9.6.3, the remaining concentrations are within the expected range of the

clean up the site to background and not a higher level. NAVSTA TI background concentrations and, therefore, have been compared to
background.
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RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

SPECIFIC COMMENT

RESPONSE

Comment 1. Section 1.3, Page 1-2, Paragraph 1, Sentence 7.

Section 1.3 REPORT OBJECTIVE, page 1-2, paragraph one, sentence
seven, “Appendix L provides information regarding the construction
of Building 461 and the adjacent sidewalk and enclosed stairwell on
the southeast side of Building 461.” It might assist the reader if it were
noted that Building 461 was not included in IR Site 6, but that the
adjacent sidewalk and enclosed stairwell are in included in IR Site 6.

Response 1.

The following was added after the 3™ sentence in Section 1.1: “Building 461 is
not part of IR Site 6, but the adjacent sidewalk and enclosed stairwell on the
southeast side of Building 461 are included.”

Comment 2. Figure 1-1, Page 1-3.

Figure 1-1, IRSITE 6 SITE PLANVIEW, page 1-3, LEGEND, “RCA-
Radiologically Controlled Area”. Arethere any RCA Areas in IR Site
67 Please explain.

Response 2.

As of November 2015, there are no RCAs within IR Site 6. Figure 1-1 shows
the site conditions prior to the survey activities to achieve unrestricted release of
the site. Prior to the survey activities, only the fenced in area bounded by
Avenues | and M and 14" Street was an RCA. Figure 4-1 shows the conditions
of IR Site 6 after down posting, in which all RCAs for the site have been
removed. The last sentence of Section 1.1 will be replaced with the following: *
The site, prior to performance of the field activities discussed herein was
comprised of unpaved area (33 percent), asphalt (25 percent), and concrete (42
percent), as shown in Figure 1-1. Figure 1-1 depicts the site conditions prior to
the start of the field activities discussed herein.”

Comment 3. Table 2-1, Page 2-2.

TABLE 2-1, IRSITE 6 SURVEY UNITS, page 2-2. Itwould assist
the reader if this table were expanded to include which type of survey;
Gamma Direct, Alpha/Beta and /or Swipe Analysis was performed at
each SU.

Response 3.
Table 2-1 was revised as requested.
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DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
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Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

Comment 4. Table 3-1, Page 3-2.

TABLE 3-1 RELEASE CRITERIA FOR RADIONUCLIDES OF
CONCERN, page 3-2, note, “a”, it might assist the reader if the former
Naval Station Treasure Island (NAVSTI) background reference area
of 0.688pCi/g for Ra-226 was included in the note, “a”.

Response 4.

The following sentence was added to footnote a: “The **Ra concentration in
background for IR Site 6 is 0.688 pCi/g.”

Comment 5. Section 3.4, Page 3-4, Paragraph 1, Sentence 1.

Section 3.4 INVESTIGATION LEVELS, page 3-4, paragraph one,
sentence one, “Investigation levels are specific levels of
radioactivity used to indicate when additional investigation may be
necessary”. Please include the investigation levels for each instrument
used, or reference where the investigation levels may be found inthe
document.

Response 5.

The investigation levels for alpha and beta surveys are discussed in Section
3.4.1. The following will be added as the second to the last sentence in Section
3.4.1: “Instrument count rates equivalent to the investigation level are provided
in Appendix F.”

The investigation levels for gamma surveys are discussed in Section 3.4.2. The
following will be added as the second to the last sentence in Section 3.4.2:
“Instrument count rates equivalent to the investigation level are provided in
Appendix G.”

Comment 6. Section 3.4.1, Page 3-2.

Section 3.4.1 Investigation Levels for Alpha and Beta Radiation
Surveys, page 3-2, paragraph one, sentence four, “The investigation
level for beta surveys was 4,500 dpm/100 cm?.” Please explain the
origin of this investigation level as it appears to contradict Appendix
F, Survey Unit Data Packages, page 12, Alpha/Beta Instrument
and Reference Area Background Report, which suggests the Beta
Investigation Level (cpm) isdrawn from Reference Area Background,
dentification # 998-96F2A. Please explain.

Response 6.

Due to the random nature of radioactive decay, the probability of the radioactive
decay occurring and being able to detect the event can vary greatly. The
conservative investigation level of 4,500 dpm/100 cm? was used to ensure that
any concentration identified near the release criteria did not actually exceed the
criteria upon collecting additional measurements.

The values listed on page 12 of Survey Unit 6 in Appendix F are the instrument
count rates equivalent to the investigation level. Beta count rates greater than
the value listed would be greater than 4,500 dpm/100 cm?. It is necessary to take
into account the reference area since alpha and beta concentrations can be
detected in backgrounds.

IR Site 6 Appendix N - RTCs

Page 12 of 20

Response to Comments

Final Final Status Survey Report, IR Site 6, Naval Station Treasure Island
DCN: RMAC-0809-0025-0008

CTO No. 0025



RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
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Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

Comment 7. Section 3.4.1, Page 3-3, Paragraph 1, Sentence 1.

Section 3.4.2 Investigation Levels for Gamma Radiation Surveys,
page 3-3, paragraph one, sentence one, “The investigation level for
gamma radiation surveys was defined as the SU mean plus three
standard deviations of the gamma radiation survey count rate in the
SU.” It would greatly assist the reader if the when mean and standard
deviation of each SU data set were calculated, z-scores were then
computed, and color-coded maps were created with three color
divisions used to represent various ranges of z-score values for each of
the SUs.

Response 7.

The maximum, standard deviation, mean, and investigation level for each survey
unit are provided in Appendix G. The inclusion of color-coded figures showing
the z-score values will be considered for future documents.

Comment 8. Figure 4-1, Page 4-3.

FIGURE 4-1 IR SITE 6 CLASS 1 SURVEY UNIT
ARRANGEMENT, page 4-3, please include the location of
radiological object (IRS6-001). Please identify the location of SU 15.
Please include on this, or another figure, the location of the decon pad.
Please explain if the noted, “SUMPS/PITS”, were radiologically
investigated.

Response 8.

The figure showing the location of the radiological object, IRS6-001, can be
found in Appendix D.

Please see Note 3 on Figure 4-1. The location of Survey Unit 15 was on Survey
Unit 7 and was later removed and staged on Survey Unit 1.

Please see Figure 4-1. The approximate location of the former decontamination
pad was on Survey Unit 6. This pad was deconstructed and relocated to
accommodate survey activities.

The sumps/pits identified in Figure 4-1 were not surveyed since the site
conceptual model identified only possible surface contamination from
stockpiling material directly on the ground surface. The sumps/pits were
covered with metal covers as a safety precaution for site workers. These metal
covers would not have been able to withstand heavy loads or vehicular traffic.
Historical site photographs show that the stockpiles were located at the
southwestern edge of the site closest to Avenue | and not adjacent to the
sumps/pits. See response to TIDA Comment 1 for revisions to text.
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DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
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SAN FRANCISCO, CALIFORNIA

Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

Comment 9. Section 5.4.1, Page 5-4, Paragraph 1, Sentence 3.

Section 5.4.1 Static Measurement Surveys, page 5-4, paragraph one,
sentence three, “A review of the soil and asphalt data showed that if
the corresponding gamma spectroscopy analytical results did not
exceed the screening criterion, the elevated static gamma
measurements were the result of the geometry of the material or the
relatively elevated concentration of naturally occurring radionuclides,
including the potassium-40 (40K) and the thorium-232 (232Th) series
(as evidenced by actinium-228).” Were there any instances where the
corresponding gamma spectroscopy analytical results did exceed the
screening criterion? Please explain the use of the term, “if”.

Response 9.

None of the gamma spectroscopy results had 2 Ra concentrations above the
screening criterion of 1.688 pCi/g.

For clarification, the term “if” means an evaluation was performed to determine
the source of increased survey count rates if the gamma spectroscopy results
proves that the ?Ra concentration is not different from background. The
concentrations of naturally occurring “°K and ?2Ac were often found to be
higher than their average concentrations in background soil, thereby increasing
the survey count rate. In addition, higher count rates occur when surveying in
the corners and lower edges of low spots because the detector is receiving
gammas from more than one surface.

Comment 10. Section 6.3, Page 6-1, Paragraph 2, Sentence 2.

Section 6.3 INSTRUMENT OPERATIONAL CHECKS, page 6-1,
paragraph two, sentence two, “These procedures included functional
operational checks, routine maintenance, calibration procedures, and
operational instructions.” Please include in the Final Status Survey
Report (FSSR) logs of the Quality Assurance (QA) and Quality
Control (QC) records, Certificates of Calibrations for the radiological
instruments and sources, along with the chi-squared calculations when
appropriate; for the radiological instruments used in this document.
This request was made in the past; please see California Department
of Public Health Memorandum to Remedious Sunga dated February 7,
2014; comment 16 of review comments for Draft Characterization
and Remedial Survey Work Plan, Naval Station Treasure Island, San
Francisco, CA.

Response 10.

The following will be added after the last sentence of the second paragraph in
Section 6.3: “The functional operational checks, routine maintenance records,
and chi square calculations are included in Appendix M. The instrument
calibrations were performed by the instrument manufacturer or vendor and the
certificates are provided in Appendix B.”
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DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
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SAN FRANCISCO, CALIFORNIA

Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

Comment 11. Section 7.4, Page 7-6, Paragraph 4, Sentence 1.

Section 7.4 SCAN MDC FOR ALPHA, page 7-6, paragraph four,
sentence one, “Using Equation 7-4 from the Radiological
Management Plan (TtEC 2014b), the probability of detecting 300 dpm
alpha was 87.49 percent at a scan speed of approximately 4 cm/s.

This activity is equivalent to an average of 36.54 dpm/100 cm? for the
area of the detector.” CDPH-EMB staff believes that Equation 7.4,
which is used to determine the probability of seeing two counts of
Alpha using a certain instrument/detector combination, is more akin to
the process of evaluating for Small Areas of Elevated Activity, or
DCGLEMC. Staff is not yet persuaded that applying a ratio of counts
to detector area renders a reliable average cpm/100 cm? conversion
factor in those instances when the probability, P(n>2), is less than
87.49 percent. Please explain.

Response 11.

Equation 7.4, which is the same as MARSSIM Equation 6-14, is used to
determine the probability of detecting two or more counts for the minimum
detectable alpha activity. Since the hot spot size for surface contamination on
building surfaces is 100 cm?, this allows for the calculation of the alpha scan
MDC in units of dpm/100 cm?. The general assumption is that the
concentrations of the radionuclides in a source are homogeneous. If the activity
of 300 dpm were localized to an area of 100 cm?, the resultant instrumental
MDCs would be found to be the same as if the surface contamination were
distributed evenly across the area of the detector for an average of 36.54
dpm/100 cm?.

According to MARSSIM Section 5.5.2.6, investigation levels for scanning
surveys are used to identify areas of elevated activity above the DCGLgmc. The
DCGLewmc is the small area criteria characterized by the degree to which any
single localized area can be elevated above the average, assuming the average is
the DCGLw, and not invalidate the homogeneous assumption.

Given the random nature of radioactive decay, the probability of the radioactive
decay occurring and being able to detect the event can vary greatly. Scanning
for alpha emitters, as compared to beta and gamma emitters, are especially
difficult since the background response of most alpha detectors is very close to
zero. A counting period long enough to establish that a single count indicates an
elevated contamination level would be prohibitively inefficient.

According to MARSSIM, the alpha scan process consists of two stages:
continuous monitoring and stationary sampling or pausing. During the
continuous monitoring stage, the surveyor listens to the number of counts per
time interval set on the detector. Section 6.7.2.2 of MARSSIM states: “Since
the time a contaminated area is under the probe varies and the background count
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DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

rate of some alpha instruments is less than 1 cpm, it is not practical to determine
a fixed MDC for scanning. Instead, it is more useful to determine the
probability of detecting an area of contamination at a predetermined DCGL for
given scan rates.” If alpha backgrounds are on the order of 0-3 counts per
minute (cpm), a single count gives the surveyor sufficient cause to stop and
investigate further by pausing for an additional number of seconds. For
background count rates on the order of 5-10 cpm, a single count should not
cause a surveyor to investigate further, primarily because there would be an
inordinate amount of false positives. For these types of instruments, the
surveyor should expect at least two counts per time interval while passing over
the source area before stopping for further investigation. The probability of
detecting given levels of alpha surface contamination can be calculated by use of
Poisson summation statistics. MARSSIM Equation 6-14 is used to calculate the
probability of getting 2 or more counts during the time interval.

The probability of 87.49% is consistent with values listed in Table 6.8 of
MARSSIM. This probability is greater than the values listed in the “Minimum
Detectable Activities of Contamination Control Survey Equipment” (Goles et al.
1991). Goles reported a detection probability of 67% for 300 dpm with a gas
proportional detector under standard survey conditions.

Comment 12. Section 8.3.1, Page 8-2, Paragraph 1, Sentence 1.

Section 8.3.1 Step One -State the Problem, page 8-2, paragraph one,
sentence one, “Do the average concentrations of the ROCs in the SU
exceed the release criteria?” There is only one ROC at IR SITE 6,
which is Ra-226. Please explain reference to “ROCs” inthe statement.

Response 12.

The text in Section 8.3.1 has been revised to state the following: “Does the
average concentration of the ROC in the SU exceed the release criterion?”
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Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

Comment 14. Section 8.3.2, Paragraph 1, Sentence 1.

Section 8.3.2 Step Two - Identify the Goal of the Study, paragraph
one, sentence one, “ Collect a sufficient amount of quality data to
defend, at the 90 percent confidence level, the alternative
hypothesis that the unity rule for the ROC is not violated for the
surface of the SU.” There is only one ROC at IR SITE 6, which is Ra-
226. There is no need for the unity rule. Please explain.

Response 14.

The text in Section 8.3.2 has been revised to state the following: “Collect a
sufficient amount of quality data to defend, at the 90 percent confidence
level, the alternative hypothesis that the average concentration for the ROC
does not exceed the release criterion for the surface of the SU.

Comment 15. Section 8.4, Page 8-3, Paragraph 1, Sentence 1.

Section 8.4 SURFACE ACTIVITY MEASUREMENTS, page 8-3,
paragraph one, sentence one, “Surveillance measurements were used
to quantify surface activity levels mainly on remaining surfaces.” It
would assist the reader if it were made clear that the following
discussion including Equation 7-1a; applied to static measurements
only, if that is the case.

Response 15.

The second paragraph of Section 8.4 has been revised to state the following:
“Equation 7-1a from the Radiological Management Plan (TtEC 2014b) was used
to calculate the surface activity in units of dpm per 100 cm? for static
measurements:”

Comment 16. Section 9.1.2, Page 9-1, Paragraph 2, Sentence 2.

Section 9.1.2 Beta Scan Measurement Results, page 9-1, paragraph
two, sentence two, “The data were then evaluated to determine
whether any measurements exceeded the investigation level (90
percent of the screening criteria).” Please explain the origin of this
investigation level as it appears to contradict Appendix F, Survey Unit
Data Packages, page 12, Alpha/Beta Instrument and Reference Area
Background Report, which suggests the Beta Investigation Level
(cpm) is drawn from Reference Area Background, Identification #
998-96F2A. Please explain for each of the SUs undergoing a Beta
Scan.

Response 16.
Please see the response to Comment 6 above.
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Comments from Sheetal Singh, PhD
Senior Health Physicist
CDPH Environmental Management Branch

Comments Dated: April 15, 2016

Comment 17. Section 9.6.3, Page 9-19.

Section 9.6.3 Comparison with NAVSTA Tl 226Ra Background
Concentrations, page 9-19. It would assist the reader if data analysis
included the calculation and comparison of statistical quantities; visual
inspection of data distributions using cumulative frequency diagrams
and frequency plots to identify data distribution trends and potential
outliers. CDPH-EMB appreciates the application of these analytical
tools.

Response 17.

In the case of IR Site 6, the mean ?Ra concentration of 0.76 pCi/g in SU 1 is
45% of the release criterion. The maximum ??°Ra concentration, 1.03 pCi/g, is
only 61.3% of the release criterion. Table 8.2 of MARSSIM states that if the
difference between the maximum ROC concentration in the SU and the
minimum ROC concentration in the background reference area is less than the
release criterion, no statistical analysis is required.

Comment 18. Appendix F.

APPENDIX F SURVEY UNIT DATA PACKAGES. This appendix's
layout is very confusing. It would greatly assist the reader if it were
prefaced with the updated TABLE 2-1, IR SITE 6 SURVEY UNITS,
which would include the materials and surveys for each SU.

Response 18.

Table 2-1 has been revised to include the surveys performed for each survey
unit.
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Additional Comments from Matt Wright
CDPH Environmental Management Branch

Comments Dated: July 25, 2016

Comment 5 from CDPH
Requested that the investigation levels be provided in tables.

Additional Response to Comment 5.

The following will be added to the end of Section 3.4.1: A summary of the
investigation levels is provided in Table 3-2.”

The following will be added to the end of Section 3.4.2: ““A summary of the
investigation levels is provided in Table 3-3.”

Comment 6 from CDPH

Requested clarification about the derivation of the 4,500 dpm number
as well request discussion of beta counts similar to discussion about
alpha counts.

Additional Response to Comment 6.

For example, if instrument 998 identified 762 net counts per minute (cpm) for
beta, that would be equivalent to 4,500 dpm/100 cm?. To convert from cpm to
dpm, cpm is divided by the instrument efficiency, surface efficiency, and probe
correction factor.

The following will be added after the second sentence of Section 3.4.1: “Biased
measurements were collected at locations exceeding 100 dpm/100 cm? for alpha
surveys. The investigation level for beta surveys was 4,500 dpm/100 cm=.”

Comment 7 from CDPH

Requested the inclusion of color coded figures showing the z-score
values.

Additional Response to Comment 7.

Color-coded figures showing the z-score values are provided in Appendix G.

IR Site 6 Appendix N - RTCs Page 19 of 20 Response to Comments

Final Final Status Survey Report, IR Site 6, Naval Station Treasure Island
DCN: RMAC-0809-0025-0008
CTO No. 0025



RESPONSE TO COMMENTS ON
DRAFT FINAL STATUS SURVEY REPORT, INSTALLATION RESTORATION SITE 6
NAVAL STATION TREASURE ISLAND
SAN FRANCISCO, CALIFORNIA

Additional Comments from Matt Wright
CDPH Environmental Management Branch

Comments Dated: July 25, 2016

Comment 8 from CDPH Additional Response to Comment 8.

SU 15 is a little different than the rest; it would greatly assist the Figure 4-1 was revised with the following notes:
reader if there was a brief description of the unique history in the text

and in the note #3, Figure 4-1, "IR Site 6 Survey Unit Arrangement”. 1. Soil from SU 12, was removed from areas of concrete during site preparation

for surveying. This soil was placed on SU 07 during surveys then eventually
staged within SU 01.

3. Soil from SU 15, was removed from areas of concrete during site preparation
for surveying. This soil was placed on SU 07 during surveys then staged within
SU 01.

Comment 8 from CDPH Response to Additional Comment 8.

... an undesignated concrete patch in the extreme north west corner, The undesignated concrete patch in SU 6 is part of soil SU 12. The concrete
next to SU 14 and another concrete patch inside SU 06; are these also | patch just above SU 14 is part of SU 7. Figure 4-1 was modified accordingly.
part of SU 08? The undesignated area in the far northwest corner is an area of grown trees and
vegetation. As the conceptual site model for the LLRW area was stockpiling of
soil, this area was not surveyed as these trees were present prior to the
stockpiling event.

IR Site 6 Appendix N - RTCs Page 20 of 20 Response to Comments
Final Final Status Survey Report, IR Site 6, Naval Station Treasure Island

DCN: RMAC-0809-0025-0008

CTO No. 0025



	FINAL FINAL STATUS SURVEY REPORT INSTALLATION RESOTRATION SITE 6
	APPENDICES
	APPENDIX N RESPONSE TO COMMENTS


	160-12066-1

	CONT: 


